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The analysis of supplier selection aims to identify suppliers that best match an 

organization’s specific needs. In the past, an Indonesian manufacturing enterprise relied 

solely on price as a criterion for selecting suppliers, overlooking other important factors. 

This study employs a qualitative approach using the analytic hierarchy process (AHP) to 

select suppliers of sand raw materials. A geometric mean algorithm calculates eigenvalues 

and ranks the suppliers based on various criteria. The evaluation is based on the vendor 

performance indicator (VPI) criteria, which include quality, cost, lead time, flexibility, and 

responsiveness. The findings indicate the following global weightings for each supplier: 

Supplier U (0.224), Supplier V (0.327), Supplier W (0.197), Supplier X (0.123), Supplier 

Y (0.052), and Supplier Z (0.077). From this assessment, Supplier V is identified as the 

most suitable vendor for raw sand materials. Consequently, the enterprise should consider 

selecting Supplier V as its primary supplier. 
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1. INTRODUCTION

The supplier selection process is a comprehensive decision-

making technique considering several qualitative and 

quantitative aspects based on the manufacturer's specific 

requirements and the prevailing circumstances [1]. The object 

of this research is an enterprise specializing in producing brick 

replacement blocks, which are lightweight concrete materials 

designed to substitute traditional bricks. Brick replacement 

blocks are primarily manufactured using silica sand as the 

most often used raw material. To produce brick replacement 

blocks, it is vital to amass over twenty tons of sand and a 

diverse range of other components within 24 hours. The 

company sources its sand raw materials from six distinct 

suppliers: Supplier U, Supplier V, Supplier W, Supplier X, 

Supplier Y, and Supplier Z. 

Due to the limited availability of raw sand materials, there 

is currently a shortage. The scarcity of sand raw materials 

leads to a decline in the quality of the raw materials these 

providers send. Delays then follow this in delivery, which 

leads to a decline in the quantity and quality of production. The 

company has been seeing a fluctuating decrease in the amount 

of production that it has been producing. It has been 

documented that the company has suffered a decrease to 8,000 

pieces of brick replacement blocks, which is twice as much as 

what should be produced in a single day, which is 16,000 

pieces of brick replacement blocks. More than 8,000 pieces 

were produced during a single shift with the production output. 

The production output can be lower than 7,500 pieces if it is 

discovered that the raw materials are of unacceptable quality. 

Following this constraint is a delivery schedule that is not 

always on time, as well as providers who are less flexible when 

handling customer demands.  

The selection of suppliers is based on vendor performance 

indicators, as introduced by Adikoro and Wurjaningrum [2]. 

The criteria consist of (1) quality, including the quality of raw 

materials and warranty; (2) cost, including the price of raw 

materials and payment terms; (3) delivery, including accuracy 

of delivery time and speed; (4) flexibility, including changes 

in raw material quantity and delivery time; and (5) 

responsiveness, including the ability to respond to customer 

requests and provide solutions. A company has the ability to 

choose its suppliers of raw materials by evaluating specific 

criteria that are further divided into sub-criteria [3].  

The manufacturing industry in Indonesia faces unique 

challenges in supplier selection due to geographical 

constraints, infrastructure limitations, and fluctuating market 

conditions. These challenges often exacerbate the issues 

highlighted in the introduction, such as raw material scarcity 

and delivery delays. Moreover, the diverse nature of the 

Indonesian manufacturing landscape, encompassing various 

sectors ranging from automotive to textiles, adds complexity 

to the supplier selection process. Therefore, understanding the 

specific contextual nuances of the Indonesian manufacturing 

sector is crucial for developing effective supplier selection 

strategies tailored to the local industry dynamics. By 

addressing these challenges, manufacturers can enhance their 

competitiveness and resilience in the ever-evolving 
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marketplace. 

Many studies have examined the manufacturing industry 

extensively, particularly emphasizing the complicated issue of 

selecting suppliers. Previous research has highlighted the 

crucial aspects of product quality, price/cost, and production 

capabilities [4]. The works that they have produced shed light 

on the complex web of issues that companies have to negotiate 

when selecting suppliers. The previous studies investigate the 

utilization of tools such as AHP and ANN and places a 

significant emphasis on analytical approaches as the primary 

focus of their investigations [5, 6]. In order to provide 

significant insights into the complexities of the supplier 

selection process, they investigate the various trade-offs 

between tangible and intangible elements and contribute to 

this discussion by highlighting the critical role that supplier 

selection plays in delivering high-quality products and 

ensuring that customers are satisfied [7, 8]. 

An evaluation model is needed, which includes a structured 

approach and a comprehensive examination of various 

supplier selection approaches [9]. In addition, the selection 

process requires a thorough review of potential suppliers. This 

research brings together perspectives from various researchers 

on this topic. It synthesizes and summarizes different 

techniques, providing a helpful resource for manufacturing 

companies navigating the complex supplier selection process 

[10]. In conclusion, these findings collectively demonstrate 

that selecting suppliers in manufacturing is a multifaceted and 

critical process. 

Applying the AHP in supplier selection has garnered 

substantial support through diverse studies, affirming its 

efficacy in enhancing decision-making processes. AHP is a 

valuable tool for determining the most favorable suppliers by 

considering qualitative and quantitative parameters [11]. This 

methodology's potential was further harnessed and refined by 

integrating AHP with other decision-making frameworks like 

VIKOR [12] and PROMETHEE-2 [13]. This synergistic 

approach aimed to bolster the precision and robustness of the 

supplier selection process. 

Real-world applicability has been a critical focus for 

researchers utilizing AHP. Previous research emphasized 

quality and technical aspects, underscoring their importance in 

supplier evaluation [14]. On the other hand, a sensitivity 

analysis was also conducted, offering insights into how 

different factors might influence supplier selection outcomes 

[15]. Both instances highlight the versatility of AHP in 

adapting to various scenarios and considerations within the 

supplier selection domain. 

The holistic perspective of incorporating both qualitative 

and quantitative aspects in supplier selection has been 

reinforced by researchers who, recognizing the intricacies 

involved, proposed a model that integrates multi-analysis 

outcomes, providing a comprehensive framework to choose 

the most suitable supplier [16]. Others echoed this sentiment, 

emphasizing the imperative nature of considering qualitative 

and quantitative factors in supplier selection [17]. In essence, 

these studies collectively affirm that the analytic hierarchy 

process is a robust and versatile methodology capable of 

enhancing decision-making in supplier selection through its 

adaptability, integration with other frameworks, and 

consideration of a wide range of factors. 
 

 

2. LITERATURE REVIEW 
 

In the realm of supplier selection within the Indonesian 

manufacturing industry, integrating AHP for sand material 

procurement stands as a pivotal yet underexplored domain. A 

systematic literature review reveals a paucity of studies 

specifically addressing the application of AHP methodology 

for supplier selection of sand materials in this context. While 

existing research offers valuable insights into supplier 

selection processes and the application of AHP in various 

industries, there remains a notable gap concerning its 

implementation within the Indonesian manufacturing sector, 

particularly in procuring essential materials like sand. This 

underscores the significance of conducting a comprehensive 

review to elucidate existing methodologies and identify areas 

where AHP could be effectively leveraged to enhance supplier 

selection processes, ultimately addressing the unique needs 

and challenges within the Indonesian manufacturing landscape. 

Furthermore, justifying the focus on this research endeavor 

is imperative to underscore its relevance and potential 

contributions. By elucidating the current gap in literature 

regarding the application of AHP in supplier selection for sand 

materials within the Indonesian manufacturing context, this 

study aims to bridge this void and provide actionable insights 

for industry practitioners and academic scholars alike. The 

integration of AHP methodology promises to offer a structured 

approach for evaluating supplier attributes and facilitating 

informed decision-making processes, thereby enhancing the 

efficiency and effectiveness of sand material procurement in 

Indonesian manufacturing operations. Through a meticulous 

synthesis of existing literature and a rigorous empirical 

investigation, this research endeavors to not only fill the 

identified gap but also advance theoretical understanding and 

practical applications in the domain of supplier selection 

analysis within the Indonesian manufacturing industry. 

 

2.1 Block raw material stock inventory process 

 

Brick replacement blocks are made using silica sand, 

cement, lime, and a small amount of aluminium powder. The 

company will receive orders from customers and then make 

purchases by the purchasing department. Timeliness of 

delivery is required, as late deliveries of raw materials like 

silica sand can cause disruptions. As discussed in the study 

[18], timely delivery is a crucial supplier selection criterion, 

especially for JIT production systems. A shortage of stock will 

cause a bottleneck in one of the processes, hindering the 

overall production process. Conversely, stock deliveries ahead 

of schedule will cause a build-up of raw materials [19].  

One of the most widely used raw materials is silica sand. 

The sand that has arrived will be tested in a laboratory. If it is 

too coarse, silica will be ground with a grinding machine until 

it reaches the required texture [20]. Silica content that is not 

up to specifications will cause the brick replacement block to 

be more brittle, heavier, and more textured. Thus, the company 

needs to re-treat the sand before production, emphasizing the 

importance of quality control in raw material acceptance [21]. 

Careful supplier selection and evaluation ensure that inbound 

materials meet specifications. 

 

2.2 Supplier selection in supply chain management 

 

The supplier selection process is the initial stage of the 

supply chain journey and has a pivotal impact on the overall 

success of the company's supply chain. Supplier selection is a 

crucial strategic choice that directly affects the supply chain’s 

performance [22]. The comprehensive evaluation and 
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decision-making process in supplier selection significantly 

impacts the efficiency, dependability, and efficacy of the 

supply chain process. Selecting appropriate suppliers can 

greatly decrease procurement expenses and mitigate supply 

chain vulnerabilities [23]. 

The decisions made throughout the supplier selection 

process substantially impact subsequent stages. The process of 

choosing a supplier has a direct influence on supply chain 

collaboration activities such as order processing and delivery 

[24]. These decisions directly impact the company's ability to 

acquire and produce goods and decide its capability to meet 

market demands, adhere to timetables, and maintain a 

competitive advantage in the overall business climate [25]. 

Selecting a supplier is a critical step that defines how well a 

company's supply chain can adapt to market changes and 

operational challenges. The selection of a supplier has a 

significant influence on the ability of supply chains to 

effectively respond to external disruptions [26]. 

 

2.3 Vendor performance indicator (VPI) 

 

The vendor performance indicator identifies five key 

criteria for supplier selection: quality, pricing, delivery, 

flexibility, and responsiveness [27]. Quality criteria assess the 

vendor's capacity to adhere to predefined standards of quality. 

Cost criteria pertain to the pricing of raw materials provided 

by suppliers. The delivery criterion evaluates the vendor's 

capacity to meet both the specified quantity and the designated 

delivery time. Flexibility requirements pertain to the supplier's 

capacity to meet demands for alterations in quantity and 

delivery time. The responsiveness criterion pertains to the 

supplier's capacity to promptly address customer concerns and 

accommodate fluctuations in demand and delivery timelines. 

The evaluation and selection of suppliers based on 

performance indicators have been the focus of numerous 

studies, which have presented a range of methodologies. The 

Vendor Performance Index (VPI) was established in 1997. 

This index incorporates both quantitative and qualitative 

factors [28]. The importance of building collaborative ties for 

a prolonged duration in the selection process has been 

emphasized [29]. A decision-making framework known as 

VEPCE, which takes into account the prioritization of items 

and customer expectations, was developed [30]. Essential 

performance criteria for selecting vendors, including cost, 

quality, and delivery, were established during this process [30]. 

Principal component analysis was employed to evaluate the 

performance of suppliers in some studies [31]. The benefits 

and drawbacks of inventory management systems maintained 

by vendors were examined in others [32]. An analytical 

approach to assessing and choosing vendors, taking into 

account the costs associated with interactions and the 

performance attributes of the available options, was presented 

[33]. The research findings together illuminate the challenges 

associated with supplier selection and emphasize the 

importance of implementing a comprehensive approach that 

takes into account multiple factors. 

 

2.4 Analytic hierarchy process (AHP) 

 

The analytic hierarchical method was established by Dr. 

Thomas L. Saaty at the Wharton School of Business in the 

1970s. As to his statement, AHP is a decision-making 

technique that considers several criteria and alternatives and 

selects the best option by taking into account all the relevant 

criteria [34]. AHP is a systematic approach that utilizes a 

hierarchical framework to effectively address problems and 

facilitate decision-making. AHP employs pairwise 

comparisons that yield higher levels of accuracy compared to 

alternative assessment approaches. The AHP hierarchy allows 

for the decomposition of complex problems into groups, 

resulting in a more precise and systematic problem structure 

(refer to Figure 1). In implementing the AHP methodology, 

the first step involves creating a hierarchical structure of 

problems [35]. In AHP, the problem hierarchy consists of two 

levels: the top level, which is the objective, and the second 

level, which is the criteria. The current level is appropriate for 

evaluating options; the subsequent level is sub-criteria, and the 

last level is alternative solution [36]. 

 

 
 

Figure 1. AHP structure 

 

AHP is a popular methodology used in research that focuses 

on selecting suppliers. Various studies have demonstrated that 

AHP enables the inclusion of both concrete and abstract 

aspects in the decision-making process. AHP is highly 

beneficial for small-scale manufacturing enterprises that want 

a method to assess and compare possible suppliers [37]. A 

consolidated model that merges AHP with gray relational 

analysis has been suggested to enhance the process of selecting 

suppliers [38]. Further instances illustrating the utilization of 

AHP in supplier selection have been presented in various 

studies [39, 40]. These studies focus on the application of AHP 

in procurement departments and university procurement, 

respectively. Therefore, AHP can be easily adjusted to 

different organizational settings while assessing suppliers. 

The second step of AHP is to determine priorities. It begins 

by making a pairwise comparison of each criterion that is at 

the level above [41] (see Table 1). As stated by the pairwise 

comparison matrix is filled in using a Likert scale on judgment 

such as Table 2 [42]. 

 

Table 1. Pairwise comparison 

 
.C .A1 .A2 .A3 …. .An 

.A1 .a11 .a12 .a13  .a1n 

.A2 .a21 .a22 .a23  .a2n 

.A3 .a31 .a32 .a33  .a3n 

.….     …. 

.An .an1 .an2 .an3 …. .ann 

 

 

807



Table 2. Pairwise comparison rating scale 

Scale of 

Importance 
Definition Description 

1 Equally important Both elements have the same influence 

3 A little more important Experience and judgement slightly favor one element over its partner 

5 More important Experience and judgement strongly favor one element over its partner 

7 Very important One element is highly favored and practically dominates over its mate 

9 
Absolutely more 

important 

One element is shown to be absolutely favored over its counterpart, at the highest 

confidence level 

2,4,6,8 Centre value Given when there is judgement doubt between two adjacent judgements 

Opposite Aij = 1/Aij 
If activity gains a number when compared to activity j, then j has the opposite value 

compared to i 

If there are multiple informants, the geometric mean (GM) 

of all informant ratings is calculated to determine the entries 

in the comparison matrix, and the result is rounded up. The 

geometric mean is computed using the following formula: 

(∏ 𝑥𝑖

𝑛

𝑖=1

)

1
𝑛

= √𝑥1𝑥2 … 𝑥𝑛
𝑛 (1) 

Description: 

n = Number of values 

xi = Values to average 

According to the findings of the pairwise benchmarking, 

ensuring fairness in the implementation of local priorities is 

crucial [43]. The global priorities are obtained by executing 

the synthesis at each level using the pairwise comparison 

matrix [44]. Next, analyzing the consistency relationships 

involves multiplying the value in each column by the 

corresponding relative priority of each element [45]. The 

subsequent step involves summing the values in each row and 

then dividing the sum by the corresponding element's relative 

priority. Combining the quotient with the number of 

components results in a value referred to as λmax [45]. The 

formula for the Consistency Index (CI) is provided below [46]. 

CI =
𝜆𝑚𝑎𝑥 −𝑛

𝑛 − 1
(2) 

where, 

CI = Consistency Index  

λmax = The largest eigenvalue of the matrix of order n 

n = Number of criteria 

Calculate the Consistency Ratio (CR) with the following 

formula: 

CR =  
CI

RI
(3) 

Description: 

CR = Consistency Ratio 

CI = Consistency Index 

RI = Random Index 

To check the consistency of the hierarchy; the assessment 

data must be corrected if the value is more than 10%. The 

calculation results can be accepted or corrected if the 

consistency ratio (CI/CR) is less than or equal to 0.1 [47]. 

Table 3 lists the values of random consistency indices (IR). 

Table 3. Random consistency index 

n 1 2 3 4 5 6 7 8 9 10 

IR 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49 

The weight or priority of each variable at level 2 (sub-

criteria) for each criterion is determined by using the identical 

calculation. Next, the weight or priority of each variable at 

level 3 (alternatives) is determined by dividing the weight of 

each provider by each sub-criteria using the identical 

calculation. To select the best supplier, it can be done by 

calculating the global priority of each supplier by considering 

the weight of each sub-criteria and the weight of each supplier. 

The next step is determining the weight or priority of each 

variable at level 3 (alternative), specifically the weight of each 

provider in relation to each sub-criterion. Once the weights of 

each sub-criteria and each supplier are known, it is needed to 

identify the supplier that should be chosen. The overall value 

of each supplier is calculated by multiplying the supplier's 

weight by the weight of the sub-criteria and summing the 

results. The chosen provider possesses the utmost worth [48]. 

3. RESEARCH METHODOLOGY

This research employs a descriptive method with a 

qualitative approach to comprehensively describe and discuss 

issues related to the analysis of supplier selection at a 

manufacturing enterprise. To address the research objectives, 

a case study is utilized to understand the problem, followed by 

a systematic process to derive a solution. The conceptual 

framework of this research is illustrated in Figure 2. In 

addition, since the calculation is based on the AHP, it is 

necessary to create a hierarchical structure that can be 

observed in Figure 3. 

Qualitative research proves invaluable in supplier selection 

by offering insights beyond quantitative metrics such as 

pricing and delivery timelines. Open-ended interviews with 

supplier representatives enable procurement professionals to 

evaluate the supplier's culture, values, and problem-solving 

philosophies [49]. These techniques contribute to assessing 

whether a supplier will be an adaptable, communicative, and 

reliable long-term partner [19]. Qualitative data complements 

numerical data, offering the contextual background necessary 

for making informed judgments about which suppliers best 

align with an organization's needs and priorities beyond 

bottom-line cost savings [50]. In supplier selection research, 

the qualitative dimension enhances discernment, balancing the 

quantitative factors [51]. 

The researcher used eight informants selected based on the 

expertise of the sources in the related field. The selected 
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speakers are managers and staff in the fields of purchasing, 

logistics, and production with experience working in 

companies. Researchers utilize primary data collected through 

interviews wherein questions are posed directly to the sources 

or via communication media [52]. The objective is to ascertain 

the criteria and sub-criteria employed by the company in 

selecting suppliers and to identify any existing problems. A 

questionnaire is subsequently employed, containing a series of 

questions with a pairwise comparison scale directed towards 

predefined sources as criteria for selecting suppliers. It aids in 

delving deeper into the investigated problem. 

 

 
 

Figure 2. Conceptual framework 

 

 
 

Figure 3. Hierarchical structure of the research 

 

The data analysis technique employed in this research was 

descriptive qualitative, utilizing the AHP computational 

method [45]. Informants for the research were selected using 

the judgmental sampling method, specifically choosing eight 

individuals from departments that significantly contribute to 

supplier determination, including production, marketing, 

purchasing, and logistics [53]. For measuring alternative 

weights, Level 3 represents a breakdown of Level 2, consisting 

of sub-criteria that are then aggregated to obtain the global 

weight of the criteria [54]. At Level 4, the research alternatives 

are identified, serving as the output to determine the best 

supplier in this study [55, 56]. 

 

 

4. RESULTS AND DISCUSSION 

 

4.1 Pairwise comparison 

 

Table 4 presents a comprehensive pairwise matrix table 

derived from the questionnaire distributed to informants. This 

table serves as a crucial tool in analyzing the relationships 

between various supplier selection criteria under consideration. 

To derive meaningful insights from this data, Excel and the 

Geomean formula are employed for processing. The Geomean 

formula, known for its effectiveness in calculating geometric 

means, proves instrumental in generating accurate and reliable 

results essential for making informed decisions regarding 

AHP priorities. By utilizing these computational tools, it can 

efficiently assess the relative importance and 

interdependencies among different criteria. 

 

Table 4. Pairwise comparison of each criteria 

 
Criteria Q C D F R 

Quality (Q) 1,00 1,00 6,00 7,00 8,00 

Cost (C) 1,00 1,00 2,00 5,00 7,00 

Delivery (D) 0,17 0,50 1,00 2,00 1,00 

Flexibility (F) 0,14 0,20 0,50 1,00 1,00 

Responsiveness (R) 0,12 0,14 1,00 1,00 1,00 

 

Pairwise comparisons of sub-criteria on each criterion were 

obtained from questionnaires distributed to informants. The 

data is processed with the Geomean formula to get the 

appropriate results, as shown in Table 5. 

 

Table 5. Pairwise comparison of each sub-criteria 

 

Quality (Q) Q1 Q2 

Raw Material Quality (Q1) 1,00 2,00 

Raw Material Warranty (Q2) 0,50 1,00 

Cost (C) C1 C2 

Raw Material Price (C1) 1,00 5,00 

Payment Method/Period (C2) 0,20 1,00 

Delivery (D) D1 D2 

On-time Delivery (D1) 1,00 3,00 

Faster-than-Scheduled Delivery (D2) 0,33 1,00 

Flexibility (F) F1 F2 

Supplier's ability to change order quantity (F1) 1,00 1,00 

Supplier's ability to change order timing (F2) 1,00 1,00 

Responsiveness (R) R1 R2 

Supplier's ability to respond to customers (R1) 1,00 2,00 

Supplier's ability to provide solutions (R2) 0,50 1,00 

 

4.2 Testing the consistency ratio 

 

This test is performed to determine whether the data is 

consistent. A pairwise comparison matrix is called consistent 

if its value is below 0.1 (CR ≤ 0.1 = consistent). The CI/RI 

formula is used to determine the consistency ratio value. From 

Table 6, the consistency ratio value of the criteria (Level 1) is 
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0.036, which means that the judgment data is consistent or 

acceptable. Moreover, it is known that the consistency ratio 

value of each sub-criteria is 0. Therefore, the pairwise 

comparison data is consistent or acceptable. 

Table 6. Consistency ratio of criteria/sub-criteria 

Criteria/Sub-Criteria CR CR ≤ 0.1 

Criteria Level 1 3.6% Consistent 

Raw Material Quality (Q1) 0.0% Consistent 

Raw Material Warranty (Q2) 0.0% Consistent 

Raw Material Price (C1) 0.0% Consistent 

Payment Method/Period (C2) 0.0% Consistent 

On-time Delivery (D1) 0.0% Consistent 

Faster-than-Scheduled Delivery (D2) 0.0% Consistent 

Supplier's ability to change order quantity 

(F1) 
0.0% Consistent 

Supplier's ability to change order timing 

(F2) 
0.0% Consistent 

Supplier's ability to respond to customers 

(R1) 
0.0% Consistent 

Supplier's ability to provide solutions (R2) 0.0% Consistent 

4.3 The weighting of each criteria 

In the final results of supplier selection data processing, 

priority weights are obtained for each criterion. The priority 

results can be seen in the following Table 7. 

Table 7. Resulting weights for the criteria 

Criteria Priority Rank 

Quality 0.445 1 

Cost 0.332 2 

Delivery 0.101 3 

Flexibility 0.059 5 

Responsiveness 0.063 4 

Based on Table 7, it can be inferred that quality is the 

primary criterion, with a weight of 0.445. It is followed by cost 

with a weight of 0.332, delivery with a weight of 0.101, 

flexibility with a weight of 0.059, and responsibility with a 

weight of 0.063, which is the lowest. Hence, the emphasis is 

placed on prioritizing quality standards rather than focusing on 

cost, delivery, flexibility, and responsiveness. 

4.4 The weighting of each sub-criteria 

In Table 8, the assigned weights to each criterion and sub-

criterion provide valuable insights into the company's 

priorities in the supplier selection process. Let us delve deeper 

into the interpretation and implications of these weights: 

1. Raw Material Quality Criterion:

The substantial weight (0.296) assigned to raw material 

quality indicates its critical importance in ensuring high-

quality production of brick replacement blocks. This suggests 

that the company prioritizes suppliers offering superior quality 

raw materials, recognizing the direct impact of inputs on the 

final product's quality. Conversely, the relatively lower weight 

(0.148) assigned to raw material warranty suggests that while 

warranties are considered, they are not as crucial as the actual 

quality of the raw materials. This indicates a proactive 

approach to prevent quality issues rather than relying solely on 

warranties for resolution. 

2. Cost Criterion:

With a weight of 0.276, the cost of primary resources is 

deemed significant, reflecting the company's cost-conscious 

approach. This implies a preference for suppliers offering 

competitive pricing for their raw materials. Additionally, the 

weight of 0.055 assigned to payment terms emphasizes the 

importance of favorable payment conditions. This indicates 

the company's focus on optimizing financial resources and 

managing cash flow effectively. 

3. Delivery Criterion:

The weight of 0.075 for on-time delivery underscores the 

critical importance of timely deliveries in maintaining 

production efficiency and meeting customer demands. Late 

deliveries can disrupt production schedules and lead to 

inventory shortages. Moreover, the weight of 0.025 for 

delivering ahead of schedule suggests recognition for suppliers 

who exceed expectations by providing early deliveries, 

contributing to enhanced operational flexibility. 

4. Flexibility Criterion:

Both the supplier's capacity to modify order quantity and 

order time carry equal weights of 0.029. This indicates the 

company's emphasis on suppliers who can adapt to changes in 

demand or production schedules promptly. This flexibility is 

essential for responding to market fluctuations and optimizing 

inventory management effectively. 

5. Responsiveness Criterion:

The weight of 0.042 for supplier responsiveness to customer 

requirements highlights the importance of collaborative and 

responsive supplier relationships. Suppliers who can address 

customer needs promptly contribute to enhanced supply chain 

agility and customer satisfaction. The lower weight of 0.021 

for the supplier's capability to offer solutions suggests that 

while valued, innovative solutions are less critical than 

responsiveness. This indicates a focus on timely 

communication and problem-solving abilities in supplier 

partnerships. 

Table 8. Resulting weights for the sub-criteria 

Criteria Weight (Lv. 1) Sub-Criteria Weight (Lv. 2) Weight (Lv. 1 x 2) Rank 

Quality 44.50% 
Raw material quality 66.70% 29.68% 1 

Raw material warranty 33.30% 14.82% 3 

Cost 33.20% 
Raw material price 83.30% 27.66% 2 

Payment method/period 16.70% 5.54% 5 

Delivery 10.10% 
On-time delivery 75.00% 7.58% 4 

Faster-than-scheduled delivery 25.00% 2.53% 9 

Flexibility 5.90% 
Supplier's ability to change order quantity 50.00% 2.95% 7 

Supplier's ability to change order timing 50.00% 2.95% 7 

Responsiveness 6.30% 
Supplier's ability to respond to customers 66.70% 4.20% 6 

Supplier's ability to provide solutions 33.30% 2.10% 10 
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Table 9. Resulting global weight of each supplier 

 
Indicator Supplier U Supplier V Supplier W Supplier X Supplier Y Supplier Z 

Raw Material Quality (Q1) 0.066 0.097 0.058 0.037 0.015 0.023 

Raw Material Warranty (Q2) 0.033 0.048 0.029 0.018 0.008 0.011 

Raw Material Price (C1) 0.062 0.090 0.054 0.034 0.014 0.021 

Payment Method/Period (C2) 0.012 0.018 0.011 0.007 0.003 0.004 

On-time Delivery (D1) 0.017 0.025 0.015 0.009 0.004 0.006 

Faster-than-Scheduled Delivery (D2) 0.006 0.008 0.005 0.003 0.001 0.002 

Supplier's ability to change order quantity (F1) 0.007 0.010 0.006 0.004 0.002 0.002 

Supplier's ability to change order timing (F2) 0.007 0.010 0.006 0.004 0.002 0.002 

Supplier's ability to respond to customers (R1) 0.009 0.014 0.008 0.005 0.002 0.003 

Supplier's ability to provide solutions (R2) 0.005 0.007 0.004 0.003 0.001 0.002 

Subtotal 0.224 0.327 0.197 0.123 0.052 0.077 

Rank 2 1 3 4 6 5 

 

4.5 The global weight of each supplier 

 

In Table 9, the global weight of each supplier per criterion 

is obtained. The order of suppliers from the best choice 

according to AHP priority is V-U-W-X-Z-Y. The global 

weight of each supplier per criterion is obtained. Supplier U 

has an alternative global weight of 0.224, Supplier V has an 

alternative global weight of 0.327, Supplier W has an 

alternative global weight of 0.197, Supplier X has an 

alternative global weight of 0.123, Supplier Y has an 

alternative global weight of 0.052, Supplier Z has an 

alternative global weight of 0.077. From this weighting, it can 

be concluded that the best supplier of sand raw material at for 

the enterprise is Supplier U. 

 

 

5. CONCLUSION 

 

Based on the research results and data processing conducted 

by the researchers, several key findings regarding supplier 

selection criteria at a manufacturing enterprise have emerged. 

Quality is the most significant criterion with a weight of 0.33, 

further divided into sub-criteria such as raw material quality 

(0.293) and raw material guarantee (0.041). The cost criterion 

is weighted at 0.24, including raw material price (0.2) and raw 

material payment method/time (0.039). Delivery holds a 

weight of 0.188, encompassing on-time delivery (0.158) and 

early delivery (0.030). Flexibility is weighted at 0.141, with 

sub-criteria including the supplier's ability to meet requests for 

changes in order quantity (0.12) and order time (0.21). 

Responsiveness, with a weight of 0.099, includes the supplier's 

ability to respond to customer requests (0.85) and offer 

solutions to customer problems (0.13). 

Using the AHP method, pairwise comparison formulas, the 

geometric mean, and the eigenvector method, the researchers 

calculated these weights. The alternative local weights of the 

suppliers were determined as follows: supplier U (0.0368), 

supplier V (0.249), supplier W (0.0159), supplier X (0.114), 

supplier Y (0.0067), and supplier Z (0.0043). The global 

weights were supplier U (0.028), supplier V (0.020), supplier 

W (0.013), supplier X (0.011), supplier Y (0.007), and supplier 

Z (0.004). 

From these findings, it is recommended that the enterprise 

closely monitors the performance and development of each 

supplier, particularly in light of the unpredictable availability 

of sand raw materials. If the primary supplier faces challenges 

in delivering raw materials on time, evaluating alternative 

suppliers becomes crucial. 

For future research, it is suggested to expand the criteria set 

to include additional factors such as environmental impact, 

sustainability practices, and technological capabilities, which 

would provide a more comprehensive supplier evaluation. 

Longitudinal studies should be conducted to assess how 

supplier performance evolves over time and the long-term 

impact of supplier selection decisions on company operations. 

Additionally, similar studies in different sectors of the 

manufacturing industry could help understand the variability 

in supplier selection criteria and their respective weights 

across industries. Integrating advanced analytics and machine 

learning techniques could further enhance the accuracy of 

predicting supplier performance and identifying risk factors. 

The practical implications of this research offer valuable 

guidance for manufacturing companies in enhancing their 

supplier selection process using the analytic hierarchy process 

(AHP). Firstly, companies can prioritize criteria and sub-

criteria based on the determined weights from this study to 

identify the most critical factors in supplier selection. For 

instance, recognizing the significant weight assigned to raw 

material quality, companies can prioritize the evaluation of 

raw material quality from each supplier. Secondly, companies 

can customize the weights of criteria and sub-criteria 

according to their specific needs and preferences. If a company 

faces challenges related to costs, for instance, it can allocate 

higher weights to cost-related criteria and payment terms. 

Furthermore, utilizing the AHP approach allows companies 

to make more informed and directed decisions in supplier 

selection by considering the assigned weights to each criterion. 

They can evaluate potential suppliers based on prioritized 

criteria according to their weights. Additionally, the AHP 

process enables continuous evaluation and improvement of the 

supplier selection process. By monitoring supplier 

performance regularly and updating criteria weights in line 

with changing needs and market conditions, companies can 

ensure the effectiveness and efficiency of their supplier 

selection process. Ultimately, implementing these guidelines 

empowers manufacturing companies to effectively utilize the 

AHP approach in improving their supplier selection process, 

leading to sustained benefits for their overall operations and 

business performance. 
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